History, lesions, and results of microbiologic examinations are given for four porcine abortions associated with fungi and one each associated with Actinomadura madurae, an aerobic actinomycete, and Rhodococcus sp. The fungi were Gliomastix sp., Petriellidium boydii, Aspergillus fumigatus, and Exophia/a jeanselmei. Parvovirus, isolated from one fetus, was the only other infectious agent identified. The presence of fungi, Actinomadura madurae, and Rhodococcus sp. in fetal and placental lesions indicates that they are a primary cause of sporadic abortion in pigs.
Porcine abortion caused by fungi is reported infrequently. There are three reports of abortions caused by Aspergillus fumigatus [6, 8, 9) , but two of these lack complete documentation or descriptions of lesions. Porcine abortion caused by actinomycetes other than Nocardia asteroides also is rare. There is a recent report of three abortions associated with Actinomyces naeslundii [7] . Bacteria of the genus Rhodococcus are closely related to the mycobacteria, although they recently have been relegated to a separate genus [2) . We found no reports of abortion caused by bacteria of this genus.
In this report we describe the fetal and placental lesions in four abortions associated with fungi, one associated with Actinomadura madurae, an aerobic actinomycete, and one with Rhodococcus sp.
Materials and Methods
Fetuses and placental membranes were submitted to the South Dakota Animal Disease Research and Diagnostic Laboratory. Examinations included necropsy, histology, aerobic and microaerophilic bacterial culture from fetal stomach contents, attempts to isolate viruses from pooled samples of lung, liver, spleen and placenta, and examination of pericardia! fluid for leptospires by dark-field microscopy. Procedures have been described [4] . Fungi and bacteria isolated on blood or Sabouraud's agar were identified at the Mycology Training Branch, Center for Disease Control, Atlanta, Ga. The dinical information pertaining to the six porcine abortions is presented in table I. In affected herds the abortions were sporadic and occurred in late gestation.
Sow I: There were no macroscopic lesions in two fetuses and placental membranes. In the lung, microscopic changes were randomly scattered foci of inflammation and necrosis (fig. I). Branched monilioid hyphae were surrounded by cellular debris, macrophages, and few neutrophils ( fig. 2 ). Scattered multinucleated giant cells contained fragments of hyphae. No microscopic-lesions were found in the placental membranes. A dematiacious fungus identified as Gliomastix sp. was isolated from the stomach content of each fetus. No bacteria were isolated from the stomach contents, nor were viruses isolated from pooled fetal tissues.
Sow II: One of two fetuses submitted was small and mummified. The other had extensive, mild fibrinous peritonitis and pleuritis with consolidation of the lung. There was a generalized suppurative bronchopneumonia characterized by macrophages, neutrophils, and occasional multinucleated giant cells in lumina of bronchioles and surrounding alveoli. Branched septate hyphae were in the inflammatory foci in the lung, within giant cells, and surrounded by fibrinous exudate on the pleural surface of the lung ( fig. 3 ). Placental membranes were not available for examination. Petriellidium (Al/escheria) boydii was isolated from the affected lungs .rnd the stomach contents of both fetuses. Results of examinations for bacteria and viruses were unremarkable. Sow I II: No macroscopic or microscopic lesions were found in two fetuses. Placental membranes had disseminated foci of fibrinopurulent inflammation and necrosis. Accumulations of necrotic inflammatory cells and eosinophilic granular debris contained branched septate hyphae ( fig. 4 ). Aspergillus fumigatus was isolated from the stomach content of one fetus, and parvovirus from a sample of pooled fetal tissues.
Sow IV: One fetus and placental membranes were examined. Strands of fibrin were on the peritoneal surface, but no microscopic lesions were found in liver and placenta. In the lung, however, several bronchi were filled with branched septate fungal hyphae ( fig. 5 ). There was no inflammatory response. The dematiacious fungus, Exophiala jeanse/mei, was isolated from the stomach contents. Attempts to isolate bacteria from the stomach contents and viruses from the tissues failed.
Sow V: The fetus had ascites and hydrothorax with some fibrin in the pleural fluid. There was diffuse brown discoloration and dehydration of the fetal surface of the placental membranes. There were randomly scattered nodules, l to 2 mm in diameter ( fig. 6 ), which were accumulations of necrotic fibrinopurulent exudate ( fig.  7 ). There was extensive infiltration of the placental stroma by neutrophils and macrophages. Gram-positive branched filaments were in the inflammatory debris on the placental surface. A branching filamentous organism identified as Actinomadura madurae was isolated from lesions in the placenta. No other significant organisms were isolated.
Sow VI: The placental membranes had lesions nearly identical to those in the placental membranes from Sow V. There was extensive, necrotic, fibrinopurulent placentitis ( fig. 8 ), and a generalized, mild, suppurative bronchopneum onia in two fetuses ( fig. 9 ). Gram-positive filamentous rods that stained inconsistently were in the inflammatory foci in the placental membranes and lung. A bacterium of the genus Rhodococcus was isolated from the placental tissue. Results of other microbiologic examinations were unremarkable. · Discussion Pneumonia or placentitis or both were the principal lesions associated with mycotic, actinomycetic, and rhodococcal infections. Microorganism s were found in each fetal and placental lesion. Since the morphologic characteristics of the microorganism s corresponded to those of the isolated agent, the lesions were ascribed to these agents.
Pathogenic viruses were not isolated from tissues of fetuses from five sows. Although parvovirus was isolated from the pigs aborted by Sow III, the lesions and history indicate that placentitis caused by A. fumigatus was the immediate cause of the abortion. We found no lesions consistent with prenatal parvovirus infection, and pig fetuses of more than 70 days gestation usually are resistant to effects ofparvovirus infection [5] .
The lack of tissue response to the fungus in the lung of the fetus from Sow VI is difficult to explain. It is possible but unlikely that growth of the fungus occurred after death. It seems more likely that lesions were present but undetected elsewhere in the fetus or placental membranes.
We found no reports of experimental production of porcine abortion by fungi, actinomycetes, or Rhodococcus sp., and the portal of entry and pathogeneses have not been described. In cattle, fungi gain entrance through the digestive tract and the infection is carried to the placenta by the blood [3] .
Our experience in the diagnostic laboratory and the scarcity of reports in the literature indicate that abortions associated with actinomycetes or fungi occur infrequently in swine. The diverse agents involved, several not generally considered pathogens, and the sporadic occurrence indicate that the infections are opportunistic. To prevent maternal rejection of the conceptus, there is some natural suppression of immunologic activity [l] . The nature of the suppression has not been fully elucidated; this and other factors that may favor growth of various microorganism s in the placenta, however, seem to make this area vulnerable to infection even by organisms of relatively low virulence. We conclude that fungi, actinomycetes, and Rhodococcus sp. are primary causes of sporadic porcine abortion.
